Hydatidosis is a serious parasitic disease caused by the asexual stages of canine tapeworms (Echinococcus granulosus, E. multilocularis, E. vogeli, E. oligarthrus). In humans, the larval forms develop into large cystic structures in the liver, lung, or brain. Diagnosis relies on the imaging of lesions by ultrasound or computed tomography and serologic evidence of infection. The most common tests are indirect hemagglutination (IHA) based on whole parasite lysates or immunoblot (IB) and other tests based on a complex of parasite-derived proteins designated arc 5 . IHA has great sensitivity, but it lacks specificity, whereas IB to arc 5 is more specific, but it may miss a significant number of true-positive results (10) . Both tests demonstrate some cross-reactivity in sera from individuals infected with other helminths.
The sequential appearance of antibodies to different components of a pathogen has been observed in the course of many infections, and therapy also may alter immunological recognition of certain antigens (11) . To determine whether treatment changes the host's antibody responses to infection with E. granulosus, we examined the ability of a patient's serum to precipitate in vitro-translated antigens after albendazole therapy. Furthermore, we compared antibody specificity and sensitivity for E. granulosus antigens produced by in vitro translation with those of standard IHA and IB serologic tests.
To obtain E. granulosus protoscolices, cysts were removed from the livers of three infected cows in Nairobi, Kenya. After treatment with 0.5% pepsin in Hanks saline, protoscolices were pelleted at 1,000 x g, washed three times, and stored at -70°C (8) . Schistosoma E. granulosus and S. mansoni both belong to the phylum Platyhelminthes and exhibit several common features in their RNAs and gene expressions. When denatured, the large rRNA subunit of both E. granulosus and S. mansoni splits into two fragments that both comigrate with the small rRNA subunit (8, 12) . Thus, the denatured parasite rRNAs demonstrate a single band that is slightly larger for E. granulosus (Fig. la) . Another characteristic of schistosome gene expression shared by E. granulosus is the expression of actin mRNA that is significantly smaller than the mammalian mRNA. Unlike schistosomes, E. granulosus produces only one size class of actin (Fig. lb) .
The pattern of in vitro-translated proteins precipitated by antiserum from an E. granulosus-infected patient before and after therapy is shown in Fig. 2a . Over the 10-month period following administration of albendazole, antibody binding to proteins with Mrs of 8,000, 9,000, 10,000, 18,000, and 50,000 appeared to be unchanged. Against another group of antigens with Mrs of 11,000, 13,000, 15,000, and 30,000, antibodies were present initially, but binding activity increased with therapy. For a third set of antigens with Mrs of 14,500, 21,000, and 25,000, antibodies were first detectable 2 to 4 months after therapy. Albendazole treatment may uncover some antigens that are normally hidden in intact parasites, and thus, antibodies are produced as the parasites die (2). It is also possible that selective immunosuppression is relieved by albendazole therapy. Antibody recognition of proteins translated in vitro was quite specific. The hydatid patient's serum did not precipitate any schistosome proteins (Fig. 2b) , whereas antischistosome serum did show weak binding to two E. granulosus antigens (Mrs, 15,000 and 30,000), but only with long exposures (30 days) of the autoradiograms. By densitometer measurements, the cross-reacting binding was <10% of that observed with echinococcal-specific antiserum. Although the second control antiserum specimen reacted strongly with the E. granulosus IHA, it did not precipitate in vitrotranslated antigens of either parasite. lBs of proteins extracted from E. granulosus were less sensitive than those of in vitro-translated proteins were for revealing differences in antibody binding after therapy for hydatid disease. There was only a small increase in antibody binding to a protein with an Mr of 28,000 by IB (Fig. 3) . One possible explanation for the increased sensitivity of in vitrotranslated antigens over that of native antigens could be differences in the glycosylation of the proteins. Significant antibody cross-reactivity can be due to carbohydrate moieties shared between even unrelated species (5). In vitrotranslated proteins are not glycosylated and, thus, may enhance specificity and sensitivity compared with those of native antigens by reducing the background cross-reactivity caused by carbohydrates. It is also possible that the technique of immunoprecipitation is more specific than IB.
The specific pattern of antibody binding to in vitro proteins may suggest that the recombinant proteins produced in bacteria may likewise be highly specific. Recombinant diagnostic reagents must nevertheless be carefully selected to avoid antibody interactions with related protein antigens. Just as S. mansoni and E. granulosus show similarities in their RNA expression, they are related closely enough that a small number of nonglycosylated proteins are immunologically cross-reactive.
VOL. 35, 1991 
